Aim of this paper is to characterize different risk measures in portfolio construction on seven Central and South-East European stock markets; Slovenia, Croatia, Hungary, Poland, Chez Republic, Romania and Turkey. Selected countries are members of EU, except Croatia and Turkey which have candidate status. Empirical part of this paper consists of three stages; at first descriptive statistics on stock returns was performed, afterwards different risk measures were employed in portfolio construction and in the last part, portfolios were tested in the out-of-sample period. Results indicate presence of extreme kurtosis and skewness in stock return series. Resulting portfolios incorporate stocks with extremely high kurtosis and stocks with negative skewness. Portfolio construction based only on risk and return results in major exposure to extreme returns and unsatisfactory portfolio out-of-sample results.
Introduction
Transition economies in Central and South-Eastern Europe (CSEE) represent very attractive investment area for foreign investors. In the past few years these stock markets witnessed tremendous growth both in number of listed securities as well as in market capitalization. In 2007 stock market indices grew tremendously. In 2007 value of stock market index on Zagreb Stock Exchange rose 63.20%, Slovene stock market index rose 71.0%, while German stock market index rose 22.3%. Risk and illiquidity of stocks are the main problem on these markets especially in the recent period when the global economy was struck by financial crisis. Aim of this paper is to define characteristics of stock returns on CSEE equity markets. Portfolios of stocks will be formed on these markets using five risk measures: variance, semivariance, lower partial moment when target return is equal to 0, Mean Absolute Deviation and Conditional Value at Risk. Out-of-sample analysis of formed portfolios characterizes selected risk measures and their performance in presence of kurtosis and skewness.
Paper is organized as follows: Section 2 presents a brief review of previous researches. Risk measures employed in forming portfolios are presented in Section 3. Section 4 discusses data and methodology. Section 5 presents results of empirical analysis. Results include portfolio composition and their out-of-sample performance. In Section 6 main conclusions were drawn.
Previous Researches
The analysis of emerging capital markets has increased substantially in the recent years, however many studies had failed to take into account the characteristics of emerging markets in their analysis. The underlying assumption of the standard mean-variance model is that stock returns must be normally distributed, however this is in direct contradiction with the empirical evidence concerning the distribution of emerging markets returns. [1] [2] [3] [4] [5] concluded that Central and South-Eastern European equity markets have fat tails indicating presence of many extreme observations. According to [3] who examined the use of downside risk measures in construction of an optimal portfolio, the use of downside risk measures results in significant improvement in the out-of-sample performance of those portfolios. [6] examined benefits of diversification into three leading Central European equity markets using lower partial moment in the presence of nonnormality of returns on those markets. Their study shows that investors could benefit diversifying into Central European equity markets. These results are supported by the relatively low short term correlations as well as the lack of cointegration between these markets and developed equity markets, their prospects for future economic growth and positive impact associated with their recent accession to the EU. Similar conclusion was brought in [7] where EU accession was highlighted as the key contributor to the reduction of risk on these markets. [8] indicates that South-Eastern Europe emerging markets are loosely related in periods of normal economic activity while in conditions of economic recession they exhibit strong interrelationship. [9] concluded that return distribution appears to be leptokurtic for all Euro stock markets. Investors are more exposed to the risk since the distribution of returns has a greater exposure to outlier events and bias to the downside.
Risk Measures
Many researches had their idea of the "best" risk measure to be applied in the portfolio selection; mean lower partial moment [10] [11] [12] , Mean-absolute deviation (MAD) [13] and Conditional Value-at-Risk (CVaR) [14] . This study involves empirical analysis of most important risk measures proposed and compared in literature in construction of optimal portfolios on selected markets.
Variance which is by its definition measure of dispersion considers the positive and negative deviations from the mean as potential risk.
Variance of security is defined as:
where 2 i  -variance of security , i i x is random return on security , and is expectation operator. i E In the case of variance, over-performance relative to the mean is penalized just as much as under-performance. In order to overcome this anomaly [10] proposed semivariance as risk measure. The natural extension of the semivariance [11, 12] is the lower partial moment risk.
Semivariance is a statistical measure equal to sum of square deviations from the mean, taking into account only observations below the mean:
Two alternative downside risk measures are examined in this paper. The first uses the mean as target rate, the mean semivariance, and the second uses a target rate of zero. These two risk measures are denoted as LPMM and LPM0. Both measures compute risk using only returns below the mean return or alternatively below a target return. In the presence of negative skewness in a return series downside returns will occur in larger magnitudes than upside returns, the opposite is true in the presence of positive skewness.
The absolute deviation of random variable is expected absolute value of difference between the random variable and its mean. [13] proved that minimizing Mean Absolute Deviation (MAD) is similar to minimizing variance if stock returns are multivariate normally distributed. Mean absolute deviation can be calculated using following expression:
The Conditional Value-at-Risk (CVaR) can be explained trough Value-at-Risk (VaR) [15] . Following equation defines conditional expectation in the lower tail of the distribution of returns and is equal to average of returns beyond VaR at level  :
Unlike Value-at-Risk, the CVaR is coherent risk measure [16, 17] .
Data and Methodology
Analysis includes seven stock markets form CSEE region, five countries are members of EU: Poland, Czech Republic, Hungary and Romania, while two; Croatia and Turkey have candidate status. On every market ten stocks [18, 19] Series of daily logarithmic returns for each stock were calculated. In order to determine whether the stock returns follow the normal distribution in this paper are presented results of descriptive statistics (mean, standard deviation, skewness and kurtosis) and normality tests. Normality tests conducted in this paper are Shapiro Wilk (W test) and Kolmogorov-Smirnov (K-S) D test [20] . AR r r  
where it is daily return ( ) for portfolio and is the appropriate benchmark return.
The CAR from the beginning of the first day until the last day of trading is the summation of abnormal returns. 
CARs were estimated assuming benchmark was the portfolios normal return.
Empirical Results
Selected markets could be divided in two groups dependently on risk level measured by standard deviation; countries with lower level of risk are: Poland, Turkey, Hungary and Slovenia while higher risks can be found in Observed stock returns have asymmetric distribution. Skewness coefficients are quite different between countries generally, and between stocks within every stock market. Generally, skewness coefficients are statistically significant for major part of stocks but the sign of skewness coefficients is quite different. According to Table 3 and Table 6 most stocks from Romania and Chez Republic have statistically significant negative skewness. Table 5 show that most stocks from Croatia and Turkey have positive skewness coefficient. According to Table 2, Table 4 and Table 7 most stocks from Slovenia, Poland and Hungary do not have statistically significant skewness coefficient.
Using five different risk measures portfolios on every market were formed and their CARs were calculated.
esults indicate that application of standard MV model R is questionable when CSEE emerging markets are observed. In order to overcome the nonnormality problem downside risk measures, LPMM and LPM0 were introduced. According to results from Tables 1 to 7, MV, LPMM and LMP0 portfolios have similar composition and similar stock weights and consequentially they have similar results in the out-of-sample period. These conclusions are compatible with [6] . MAD portfolios from all 7 markets share common characteristic; MAD portfolios are composed from smaller number of assets than other portfolios. CVaR portfolios are very hard to characterize because their composition is quite different than composition of other portfolios and their out-of-sample performance is different than performance of other portfolios. If MAD portfolios and CVaR portfolios are compared, CVaR portfolios are more stable while MAD portfolios have faster drops. These results are in accordance with results of previous researches [21, 22] . This can be proved by examining volatility of CVaR and MAD portfolios in the out-of-sample period measured by standard deviation of portfolio returns in Table 8 . Generally, comparison of CARs in the out-of-sample period does not give answer on the best risk measure. According to results from 
Conclusions
In this paper behavior of risk measures in situation of nonnormality and their impact on portfolio composition were investigated. Employed statistical methods affirmed presence of nonormality and extreme kurtosis accompanied with skewness which is statistically significant for major part of stocks. The use of downside risk measures does not give significant improvement in the portfolio performance in the out-of-sample period. Employed risk measures are not able to recognize excess kurtosis and skewness in stock returns allowing highly risky securities to enter portfolio. CARs were calculated in order to follow the performance of resulting portfolios in the out-ofsample period. According to results, CVaR portfolios have slightly more stable returns in the out-of-sample period while MAD portfolios have highest volatility. LPMM, LPM0 and variance portfolios have similar omposition, volatility and out-of-sample results. Natural c extension of this paper would be presentation of risk measure which should take into account information on skewness and kurtosis of stock returns. 
References

